shows serum level of RBP4 is increased and correlate with subclinical inflammation [7] . Moreover several studies but not all confirmed association of increased circulating RBP4 with metabolic abnormality [8] [9] [10] and cardiovascular risk factors [11] . Increasing adiponectin and decreasing RBP4 by life style change, posed the suggestion that the ability of exercise to improve cardio metabolic markers might partly be mediated by modifying the secretion of these adipokines. Several studies examining the effect of various kinds of exercise on adiponectin and RBP4 have resulted in controversial finding. The potential benefit of resistance exercise to cardio metabolic marker made resistance training (RT) to become an accepted part of programs for health. The physiological and biochemical responses to resistance exercise might be different from those resulted in response to aerobic exercise [12] . In addition little information is available on describing adiponectin and particularly rbp4 responses control trained (CT), experimental untrained (EU) and control untrained (CU). The resistance training protocol consisted of four set 10-12 maximal repetition at 70%-80% of 1RM (one repetition which the person can lift) and the scheduled movements included chest press, cable lat pull down, leg press and leg extension. The rest period between sets and movement were two and three minutes respectively. The second Blood samples (12cc) were collected 4 hours post exercise to evaluate concentration of adiponectin and RBP4 and other metabolic markers. We measured RBP4 and adiponectin 4 hours after exercise, because these markers were included other markers which are generally accepted to be measured at this time. Samples sent to the lab immediately to be centrifuged and serum was separated and stored at -80 for next analysis. Plasma glucose (PG), total cholesterol and triglyceride were measured by commercially available enzymatic reagents (Pars Azmoon, Tehran, Iran) adapted to an Auto analyzer (Hitachi 902, Japan). High density lipoprotein cholesterol (HDL-C) and low density lipoprotein cholesterol (LDL-C) were assayed by using turbidometric method (Pars Azmoon, Tehran, Iran). Insulin was measured via ELISA using Monobind kit (Denmark), with interassay and intra-assay coefficient variation (CV) being 6.32% and 1.9% respectively. Serum RBP4 was measured using ELISA kit (AdipoGen, Seoul, Korea). The total and HMW adiponectin were also assessed using ELISA kit (Millipore, USA). The measured intra-assay (CV) RBP4 were 3.5%, and the inter-assay were 7.1%. The measured intra-assay CV for adiponectin was 7.5% and the inter-assay was 6.25%. Hs-CRP was measured by ELISA using Pars Azmoon kit (Tehran, Iran) with an inter-assay CV of 1.7%.
statistics Analysis
All of statistical tests were performed using the SPSS statistical package v.16 for Windows (Chicago, IL, USA). Normality assumption of variables was assessed by Kolmogorov-Smirnov test and not normally distributed data were transformed to log scale (RBP4 and Insulin). To evaluate the differences for each variable between groups at base line and after training session ANOVA was used and when a significant effects was observed, the Scheffe post-hoc test, was performed to determine the status of each group. Paired t test were used to determine whether statistically significant within groups differences existed to acute resistance exercise. Thus we designed this study, to investigate whether the beneficial effect of one session of high intensity resistance exercise would be reflected by increase in anti-inflammatory adipokine and decrease in RBP4 and C-reactive protein (CRP). We hypothesized that, the basic level of these adipokines and CRP and their changes in response to one session of resistant exercise might be different in trained and untrained groups.
Material and Method
34 healthy young male students among volunteers who informed by flyers, placed on university dormitories boards were selected in this study. The volunteer's subject was asked to fill out a screening questioners regarding to life style, past medical history and physical activity to recruit eligible individual for the study. Inclusion criteria were age between 20-30 years and not to be smoker. Moreover they should be free of any kind of disease that wouldn't permit them to take part in this study such as cardiovascular, metabolic and musculoskeletal disorders. In addition those who took any medication and supplements were excluded. Since they fed in university restaurant, they had the same meals. According to training status the eligible students divided to trained including 19 healthy trained and 15 healthy untrained groups. The trained participants were physical education students and engaged in a regular resistance training program one hour, three times per week over the past ten months and untrained were those in different fields other than physical education and they had just their daily activity 10 months before starting the study. After giving required information about the details of the training program, all students assigned a written consent form to attend in the study. Protocol of the study has been approved (Code: E-00129) by ethics committee of Endocrinology and Metabolism Research center (EMRC). The students arrived at the physical activity endocrine research center before 7.30 am and remained till 6 pm. After serving breakfast body weight and height were measured with standard scales. Body mass index were calculated by dividing body weight (kg) by height (meters squared). The first blood sample was drawn just before the start of training program, and then the trained and untrained were allocated to intervention and control groups by using black balanced randomization method. The final groups included experimental trained (ET), compared to the level of adiponectin in ET group (Fig.  1) . ANOVA analysis, after exercise showed plasma glucose was the only variable which was significantly different between groups (Table 2 ) and subsequently for adipokine and other variables. Univariate linear regression analysis was used to find the relationship between RBP4 and adiponectin as dependent and other markers as independent variables. All of the predictors which related to dependent variable at significantly level (P value ≤ 0.20) in univariate regression were selected for including multiple linear regression analysis to determine predictors affecting after exercise concentration of RBP4 and adiponectin. We used standardized β coefficient as measure of magnitude of relationship or effect in all of linear regression models (univariate or multivariate) for any independent variable. Significance levels was set at p<0.05 and all of tests were determined as two sided.
results
The baseline clinical and metabolic markers of four groups listed in Table 1 . ANOVA analysis showed the serum level of blood sugar, insulin, components of lipid profile and CRP were not significantly different between four groups at baseline. Additionally there were no differences in circulating levels of RBP4 and adiponectin between groups at this stage. The only variable which was significantly different between groups was age. Using, the Scheffe post-hoc test, it was determined that control untrained (CU) group's age significantly differs from other groups. The paired t test showed the serum level of RBP4 was not changed in response to acute resistance in any group. In contrast there was a significant reduction in adiponectin concentration in experimental untrained group EU Table 3) . Subsequent adjusted regression model showed, basal adiponectin and HDL cholesterol were the main predictors of post exercise adiponectin (Table 3) . After performing the same analysis for RBP4 ,the result showed , age and body mass index (BMI) relationship were weaker and the basal RBP4 appeared to be only predictor of post exercise RBP4 concentration (β=0.46, p=0.02) ( Table 3) .
the Scheffe post-hoc test showed this difference was related to CU group. Physical activity and one session acute exercise were considered as quantitative variables and entered to univariate regression analysis model as well as other variables. We found that, after exercise serum concentration of adiponectin were negatively correlated with basal RBP4 (standardized β coefficient =-0.36, p=0.32) and TG (β =-0.28, p=0.10) and positively correlated with basic level of adiponectin (β =0.68, p<0.001), HDL (β =0.43, p=0.01) ( Table  3) . Post exercise concentrations of RBP4 were neg- habitual weight trainer. The basic levels of adiponectin in mentioned study didn't differ between weight trainers and sedentary similar to our finding. Since variability of results is dependent on the kind of analysis method used [26] , we speculate using different statistical analysis methods, may be a reason for contradictory in our findings. The mentioned study which obtained significant changes in adiponectin concentration performed paired t test. Actually many studies reported adiponectin changes in response to exercise used only intra-group ANOVA or t test [27] . Using paired t test, we also found that adiponectin levels significantly decreased in (EU) group, (data has not been shown), while comparing after exercise adipokines measures, between the 4 groups, we didn't find any significant differences. In the other hand, the different analysis method may induce distinct adiponectin responses even in a single study. Paired t test focused on statistical differences between mean changes within a group before-after intervention. Weather finding a significant differences by this method is enough sensitive to be concluded to effectiveness of applied intervention and how much this significances are meaning full ,should be investigated later [28] . We preferred to use regression model (univariate and multivariate) to present our analysis for following reasons. First, this model has strong ability to find any relationship between variables and detect confounder effect. Second, the two variables, history of training and one session resistance exercise, were quantitative two-conditional variables and the third reason, was that, we had more than two studied groups. Taken together our regression model showed that after exercise adiponectin and RBP4 were not influenced by history of training and one session of acute resistance exercise. It is worth mentioning that, the serum half-life of RBP4 is about 10-12 hr and the sample was taken four hours after one session intervention in present study. Perhaps measuring the RBP4 closer to its half life would have given us more informative data in this regard.
Our study showed that the basic level of adiponectin was the strongest factor that determine after exercise adiponectin concentration. We suggest that exercise induced improvement in adiponectin could be influenced by the basic level of this adipokine. In our study the basic level of adiponectin explained 59% of post exercise adiponectin variances. The participant of the present study was young, healthy male and the mean plasma concentration of adiponectin in them was
Discussion
We examined the ability of a single resistance training session to change adiponectin in trained and untrained young healthy male. Moreover this study is the first investigation comparing the effect of acute resistant exercise on RBP4 and CRP in trained and untrained young healthy male. In the baseline phase analysis of this study we didn't detect any significant differences in serum levels of adiponectin at baseline between trained and untrained individual. These finding confirmed those of Varady et al [13] who didn't detect significant differences in plasma adiponectin between trained and sedentary subjects at baseline and those of Perseghin et al who didn't detect any differences in plasma adiponectin [14] between marathon runner and lean sedentary individual matched for BMI. A novel finding of this study was that, the basic level of RBP4 and CRP also didn't differ between trained and untrained groups.
The present study demonstrated that after exercise adiponectin and RBP4 concentration would not be influenced by having history of regular training. The result of our study is in accordance with the conclusion of previous studies reporting long term training has no effect on basal plasma adiponectin concentration in healthy subjects [15] [16] [17] . In line with this evidence some studies reported that prolonged exercise neither effect plasma adiponectin concentration nor expression of adiponectin receptors in healthy lean male [18] [19] . While elevated plasma adiponectin concentration in overweight men [20] and in middle aged adult who were predispose to metabolic syndrome [21] were reported. There are a few studies which showed an increase in adiponectin in healthy non obese subjects following exercise, but even in these, the subjects were overweight inactive men and hyperlipidemic individual [20, 22] . The results of studies of chronic RT intervention also reported that the adiponectin concentration tend to improve in overweight, obese or obese diabetic individual [23] [24] [25] .
We found that, post exercise concentration of adiponectin was not affected by one session of acute resistance training. Actually research on the effect of acute resistance exercise on adiponectin level is limited. Our result inconsistent with the finding of the only available acute resistance study performed by Varady et al [13] that found increase in the level of adiponectin after acute strength training only in those who were pokine in response to resistance exercise in trained and untrained men. Furthermore acute exercise studies on RBP4 to date have used untrained subjects and aerobic exercise protocol. We found that the basic level of RBP4 was the only predictor of the after exercise plasma RBP4 concentration. This is further supported by the recent studies which showed that the effect of exercise seem to be more evident in those with high initial RBP4. In addition, RBP4 levels were decreased after exercise mainly in the subjects having higher level of RBP4 at baseline such as older people and type 2 diabetic patients [40] [41] [42] .
One of our limitations was the small number of subjects in these study groups, however we used appropriate analysis method which could to overcome this limitation.
In conclusion, we found that the basic level of adiponectin and HDL cholesterol were two strong predictors of after exercise adiponectin concentration in healthy young men. Neither one session of acute resistance exercise nor long term training had predicting effect on post exercise adiponectin and RBP4 concentration. In the other hand, the beneficial effect of acute resistance exercise training may not be reflected by changes in adiponectin and RBP4 concentration in trained and untrained healthy young individual. around 6.5, no matter they trained or untrained. It is suggested that the plasma adiponectin level of 5-20μg/ mL had significant inhibitory effects on inflammation and adiponectin concentration is decreased in low grade inflammation related disease such as obesity and type 2 diabetes [29] [30] . Since levels of adiponectin is enough to maintain cardio metabolic health, adiponectin appears to remain unchanged following exercise in young, healthy normal weight individual [31] . However the result of other studies with contradictory finding [13, 32] could point at other mechanisms which regulate adiponectin secretion in response to exercise.
The fact that history of training shows no effect on adiponectin in our study might be related to the absence of low-grade systemic inflammation in our population. The low basic and unchanged post exercise level of CRP support this hypothesis. According to the literature low grade systemic inflammation is characterized by a two to there fold increase in the systemic concentration of cytokines such as CRP [33] . While the mean of CRP in all groups in this study were less than mg per litter. It seems, that the responses to an acute bout of RT in people with low grade inflammatory disease may differ from those in healthy individuals [34] . Our finding that indicates, adiponectin was not inversely related to CRP was in consistent with the previous study [35] [36] . We suggest that in the absence of low grade inflammation, once CRP is not high, the inverse relationship between these does not exist any more. We also found that HDL cholesterol which in turn explained 28 % of adiponectin variances level, was the second strong predictor of post exercise adiponectin concentration. The strongly and independently correlation of HDL cholesterol with adiponectin in present study is supported by previous finding [37 -39] .
Regarding to RBP4 no previous study have attempted to compare the baseline levels of this adi-
